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& 1

[Fieures referred to are appended ./

During 1649 - 1950 Joint tests were conducted on experimental models of
gas -generator trucks operated on wood fuel.

The purpose of the tests was to reveal the tecknical and economic charace
teristics of new designs of gas-generating units, and their operetional relia-
b1lity in couparison with the ZIS-21A gas-generating unit., The trucks tested
were those of the All-Union Scientific Reseurch Automobile and Automobile
Motor Institute (NAMI); the Ural 4utomobile Plapt imeni Stalin (UralzIS); the ’1
Central Scientific Research Institute of Mechanization and Power Engineering
in logging (TsNIIME); the leningrad Forestry Engineering Academy imeni S5.M.
Kirov {ILTA); and the Automobile Administration under the Council of Ministers |
Latvian SSR (designed by Engineer Kron).

Of the 19 trucks tested, slx were NAMI-G78, six were UralZIS-4G and two N
were standard UralZIS-21A trucks, all of which operated on standard logs
(drevesnaya churka), Gas generators desigred by Xron operated on logs of
higher molsture content (up to 50 percent sbsolute). One truck with an ITA

fitting on a ZIS-21A gas generator operated on ary logs regardless of moisture
contert.

In eddition, two trucks worked with TsNIIME-20 gzas generators operating
on green firewood one half meter in length,

NAMI and UralzIs gas-generating units differed from the ZIS-21A units in
the type of gas generators used and in their method of filtering snd cooling
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The gas geserators of the MAMI end UrelZIS units employ & return gasifi- P
cation brocess, with complete heating of the hopper. They have chambers with R
tive tuyeres, and fire grates with & vibrating central section.

NAMI gms generators were provided with chambers of two types: welded
ones with replacsable inserts of chremium cast iron {Figure la) or dismount-
able ones with replaceable conic inserts and steel necks (Figure 1b),

The UralZIs gas generators had welded cylindrical charbers with steel
conical inserts fused into them (Figure 1c).

Coarse filtration and cooling of gas in NAMI-G78 and UralZIS-4G trucks
were accomplished in separate assemblies in contrast to the ZIS-21 trucks y in
. which coarge filtration and cooling of gas take place in a single unit,

The gas5-generating units of the TsNIIME apd Kron designs differed from
the ZIS-21A units only in the arrangement of the generator itself. The system
of filtering and cooling gas in these units is similar to that of the ZIS-21A
8ysten.

The Kron gas generator employs the return process /of gasification/ with
ccmplete heating of the hopper. It has a welded conical gasification chember
with two-tuyere flanges and two welded conical inserts of heat-resistant steel
(Figure 1a),

The TsNIIME-20 gas generator, rectangular in form, employs the return
gasification process without heating of the hopper. A rectangular gasifica-
tion chamber, welded of sheet steel, has 16 tuyeres, Metal strips on which
square cast-iron inserts with round necks rest freely are welded to & lower
cylirdrical gesificetion chamber {Figure le),

Air 1s fed into the gasification zone by & special motor-driven blast
fan. At the same time moisture vapors and products of the dry distillation of
fuel are forced out into the atmosphere through an outlet in the 11d of the
hopper.

The LTA gas-generating unit i1s the ordinary ZIS-21A4 with an adaptation
for the gasification of green logs. The adaptation consistis of a gpecial
blover for forcing the air into the gas generator » and & device for drawing
into the generator the exhaust gases of the motor » ¥hich gases dry the logs
present in the hopper. Moisture vapors, products of the dry distillation of
fuel, and the exhaust gases of the motor are discharged from the g8s generator
into the atmosphere through an eperture in the 118 of the hopper. A cast-
steel 2I5.214 gasification chamber is shown in Figure 1f, .

Conditions of the Test

The Joint tests of gas-generator trucks were conducted by transporting
firewood and industrial lumber, with loading conforming to the specifications
of the Ministry of Timber ang Paper Industry. The tests lasted from 16 August
to 1 February 1950,

The trucks were stationed at a logging station truck base without garage
facilities,

The average hauling distance was 22-25 kilometers. The reads were
through forest and country, witk sharp turns » deep ruts and hollows, and un-
marked grades for the moat part. The ground was sandy. Birch logs were used

as fuel, The NAMI and UralZIS trucks operated on logs (uaturally dryed) with
a 2k-percent absolute molsture content. The ITA trucks ussd logs averaging 80
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Percent absolute moisture content » ¥hile the Kron trucks used logs with a 50-
Percent absolute moisture content, For the TsNIIME trucks bireh Pirewood with
an Bo-percent moisture content was used,

During a run of 1,000 kilometers » the trucks cperated on pine logs and
firewood. The average molsture content of the pime logs was 23 percent; that
of the pine firewood was 75 percent.

Second-grade gasoline was used as auxiliary fuel. For lubrication of the
motors, automobile lubricating o1l 10 was used,

Teet Results
S L

Out of the 19 trucks B 16, in compliance with the testing program, trav-
eled a distance of 8,000 kilometers (after being run 1,000 kilometeras, carry-
ipg a load for L »000 kilometers., Each motor operated for an average of 500
hours,

The average fuel consumption of NAMI-G78, UralZIS-LG, and ZIS-21A trucks
operating on a 100-kilometer Tun withcut hauling trailers was 134 kilograms of
birch logs, Average fuel consumption when trailers were hauled was 194 kilo-
grams of pine logs.

The average fuel consumption of TsNIIME-20 trucks operating without trail-
ers (using green birch firewood 500 millimeters long}, and of ITA trucks (us-
ing greea birch logs), was 273 kilograms for a 100-kilometer run. In terms of
absolutely dry wood this figure would ve 40 percent higher than for trucks op-
erating on dry fuel,

A truck with a Kron ga8 generator, operating on birch logs with higher
moisture content (51 percent) averaged ¢ fucl onsumpiion of 142 kilograms on
. & 100-kilometer run.

On the highway the dynamic qualities of the trucks approximated one an-
other rather closely., Tre maximum velocity from a running start on a one-kil-
ometer horizontael 8trip reached 53-59 kilometers per hour, except for a truck
with a Kron gas generator » Which attained a speed of 41,8 kilometers per hour.
Speed attained from a standstill on this atrip was 35-40 kilometers per hour,
The speed attsined on a grade (400 meters long, at an incline of 4.5 degrees)
was 15-18 kilometers per hour,

Starting Qualities

In winter, before starting & motor y hot water was poured into its cool- .
ing system, crankcase grease was preheated in a pan; and the intake manifold
was preheated with a torch.

The time spent in kindling the gas generator and starting the motors on
gas took 5.5-9 minutes, except that for trucks with Kron gag generators, which
took 13 minutes.

The consumption of gasoline for a gingle starting of a motor in winter
(after night parking) for NAMI » ZIS-2]A trucks, and for Kron gas generators
&mounted to an average of 1.12 1iters, [T6]NIIME and LTA trucks consumed 2.0-
2.1 liters of gasoline. The higher consumption of ga8oline by these trucks
was caused by the work of the truck engine (during the kindling period) which
operates the blast fan of the gus generator,

UralZIS-4G trucks used the least amount of gasoline (0.75 liter) in
starting. '
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Al)l motore started on gas after s short par'iing period except those of ;
TSBIIME-20 trucis, Of these, 45 percent of the hot motor starts took place on !
guoline (owing to an 1nebility to start on gas), with subsequent conversion

o gas,

For a1l trucks tested s> hot motor starting time was 3 minutes, with all
the starters engaged the seme number of times,

Wear on Motor Parts

New ZIS-21A motors off the assembly line were installed on all the trucks
being tested.

Micrometer data reveals that deterioration of the motor components of
NAMI.G78 trucks and of trucks with a CIS-21A filter system (ZIS-214, ITA,
TsNIIME.20, and Kron) was practically identical.

The average maximum cylinder wear in the motors of six trucks with the
ZIS-21A filter system was 0.107 millimeter after a Tun of 10,000 kilometers;
in six NAMI-G78 trucks it was 0.109 millimeter. Wear on the cylindere of
UralZIS-4G trucks was 0.203 millimeter, almost twice as high as in the first
two groups of motors,

The wear on piston ringe end piston ring grooves in the different groups
ghowed approximately the same ratio.

This data shows that the quality of the gas filter in NAMT trucks, and
trucks with the ZIS-214 filtration aystem, is identical, The quality of the
filtration system of UralZIS-4G trucks ig considerably below that of the first
two groups,

The average oil consumption of the motors was 0.8-1.87 1iters for a run
of 100 kilometers.

The coke content of the oil used was 1.4-2.6 parcent; ash content, 0,12-
0.58 percent; and mechanica] impurities, 0.27-0.83 percent.

Vacwum and Gas Tempersture

The vacuum and the gas temperature of the gas-generating units were meag-
ured while the trucks vere driven along the bighway in direct drive , with a
load of 2.5 tons at constant epeed. The vacuum in front of the mixer in all
tested trucks, except those with Kron gas generators (where 1t was equal to a
100-195 millinmeter column of mercury) was practlically the same , and vas equal
to & 30-50 millimeter column of mercury.

The temperature in front of the mixer fluctuated within the limits of 18-
30 degrees centigrade. It was measured during operation on birch logs, with
the surrounding air at a temperature of from plus 2 to mimus & degrees centi-
grade, Y

Maintenance of Gas-Generating Units

The time spent in cleaning the elements of the gas-generating unit for a
run of 1,000 kilometers ranges between one and 1.5 hours for NAMI, UralZIS-4G,
TeNIIME-20, and ZIS-21A trucks. It takes 2-3 hours for LTA trucks with & Kron
gas generator.

Since the NAMI and UralzZIS-liG @33 generators have fire.grate grids , the
time gpent in cleaning the cinder box is no more than 3-% minutes,
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of ZI8.21A trucks.
ing the RAMT and Ura

During winter testing of the trucks »
rage shelt-r, and at time,

fine gas filters
trucks with RAMI
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yclone dust extractors) in both NAMI
ning the coarse filters

takes 20 minutes ; clean-
minutes.

Cleaning the latter coarse filter
121S dust extractors takes only 3

after a night's parking without ga~
8 when in motion, th:re have been cases in which the
zen. The greatest number of th
Only in the case of one NAMT truck and the TaNIIME-20
the fine gas filters observed vhile in motion,

have fro
units,

The greategt number of break
on TeNIIME.20 trucks,
flange of the combustion cha;
the gaskets between the uppe.
the burning through of hose
fans repeatedly went out of

ITA trucks,

In Kron gas generators,
one of the gag Senerators, c
ant insert was weldeg to the
there were four ca

mixer,

there
with the cooler.

Condition of the Gas

There were no breakdowns in NAMT
Was 4 crack in

«Generating Units During Testing

downs and defe

cts during the tests occurred
The most serious of t;

hese were cracks in the tuyere
mber {in both gas generators)., Deterioration of
T and lovwer parts of the €8s generator as well ag
connections, was observed. In addition, the blast
order. This defect was also characteristic of the

the gasification zone was often burned out,
racks sppeared in the region vhere a heat-regist-
gasification chamber. Tp UralZIS-4G trucks,

8es8 of breakege in the gas inlet from the finpe filter to the

In

-GT8 trucks, but in one out

of six trucks
of the pipe connecting the 4

ust extractor

the welded seam

~Generating Units After Testing

The gasificat
trucks (these were

removable ones) and one chambe
peired during the course of th

A deformation of ¢
tionary part were

In TsNIIME-20
of the housing was
showed fractures

The coarse filters and dust e
except for the UralZIS-LG dust ext

plate was insecure,

ion chambers of the

he movable part of the grate
revealed in the fire grates o;

gas generators, a deformation
disclosed,

in the places
The gas-generator housings of o

gas generstors of all groups except NAMI

nserts of chromium cast iron, or welded

T of & TsNIIME-20 gag generator, whick wag re-

e tests, had different defects after the testin,
and a burned place in the sta-

T the UralZIS-LG gas generetors.

welded, with cast 1

of the horizontal partitions
Two housings of the UralZIS-UG gas generators

vhere the supporting pipe elbows were welded,
ther trucks had no defects.

xtractors of all upits were without defects
ractor, where the bracing of the baffle

Evaluation of Designs

From the
ing unit on a

The arrangements of

generating units are

the radiator mage longer p:

point of view of arra
truck,
vhich have & compact arrangement an

ogement of the elements of the gas

-generat-
the most successful are the NAMI

~GT8A and ZT5-21a models,
d the shortest length of piping.

the elements of the NAMI-G78V and the UralzZIS-ke gas-

successful., The location of the cooler in front of
ipelines necessary,

less
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The distribution of the clements in the gas-generating units of the Xron,

TsNIIME-20, and 1A models 15 1dentical with that 1n the z715.p] units, ! o EEE
The fire grates in the NAMI-G78, UralZIs-4G, arg TsNIIME-20 gas genera- &

tors 8implify and Pacilitate cleaning of the agh pit and Servicing of the o s

trucks, fThe threaded hatches of the gas generators, by excluding the seepage ) 4

of air, exteng the time before servicing of the gasification chamber 1g re- &

: §
quired, . ;’ o

Raising the hopper seam above the gas-generator housing in NAMI-G78 ana : { i,7
UralzIS-4C units Protects the motor from guming up in event of breakage of i (o
the seam of the hopper flange. !

The most successful designs of welded chambers in the trucks were the .
NAMI-G784 ang NAM.'[-G7BB, which hed cast inserts of chromium cast iron, Thesge
two chambery proved practically identical in quality in the tests,

A welded chamber is more easily repaired thar a ZIS-21A chamber, and re.
Peated repairs are practiceble,

The gasification chamber of & Kron 888 generator ig very complicated ang
heavy, ana cannot be repeired, It veighs 50 kilcgrams more than the chamber
of a 2I5.21A 8as generator, and; as the tests revealed, is short-lived,

The TsNIIME-20 888 generators have the following defects: complex de.
sign (the coupling of cylindrical ang rectangular parts, poorly designed con.
nections of the upper and lower sections of the gas generators, deterioration

for cleaning the five grate; considerable welght {80 kilograms greater than in
8 ZIS-21A truck) i and the necessity of stoking the hopper every 18-20 kilo.
meters and of carefully stacking wood in the generator, which ig inconvenient
for the crew from the standpoint of health,

The comrse filters in the ZI5.218 unit » Pulfilling the function of a gas
cooler, are replaced by 8 dust extractor and a gas cooler in NAMI-G78 and .
UralZIS-4G units,

In the quality of their work » dust extractors are practically equivajent
to 2IS-214 coarse Tilters. ’

The NAMI dust; extractors, as compared with the ZIS dust extractors, pro-
vide better gas filtration. 1

Weight Data on the Ges-Generating Units

Total Wt (kg) Wt of Metal {kg)

Z2I8-21A 518 518 Standard )
NAMY-G784 375 355 32%  savea
RAMI-G7EB 361 349 33%
NAMI-G78v 380 380 274 -
UralzIs-iG hoz 402 23% v
’ 1
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Total Wt (kg) Wt _of Metal (kg)
Kron 567 567 10% overconsuved
TeNIIME-20 626 626 219 "
IrA 551 551 6% "

Taking account of the results of the Joint tests, the Ural Automcbile
Plant, together with NAMI ; worked out a design for a new gas~generating unit
(UralZIS-352) » experimental models of which were made up for control tests.
During the fabrication of the UralZIs-352 gas-generating unit, the NAMI-G784
unit was accepted as a basis, This unit, in comparison with the ZIS-21A unit »
18 distinguished by the following advantages:

1. Iless weight,

~

2. Ability to operate on green logs.
3. A special adjustment for sterting under winter conditions.
4, Durebility and simplicity of repairing the gasification chamber,

5. A vibrating fire grate in the gas generator, vhich prevente overloasd-
ing of the gesification chamber with charcorl. As & result, the consumption
of charcoal is sbarply reduced in operation , 8nd the handling of the generator
is simplified,

6. A dust extractor, without perforated plates for coarse filtration of
g8s, which simplifies handling in operation.

7. Air-tight threaded hatches on the gas generator, greater road clear-
ances, and & series of other feutures which promote dependability and sim-
plicity of operaticn.

8. More reliable electrical equipment.

Below is a description of the NAMI-G78A gas-generating unit, which ex-
hibited the best results in the teats, in comparison with the other unite,

The HAMI-GT8A gas-generating unit (Figure 2), consists of a gas genera-
tor, a dnst extractor (coarse gas filter), = ges cooler, & fine gas filter,
and & kindling fan, : ,

The gas generator itself (Figure 3) consists of a housing welded out of
2.xillimeter sheet steel, a hopper » to vhich are welded a loading batch with a
11d, and & gasification chamber.

The housing has two threaded hatches » the lower one for cleaning the cin-
der pit, the upper for stacking charcoal around the chamber and for cleaning
that ares (1_n case of necessity).

The welded fire grate consists of a stationary circular section and a vi-
brating central one,

The hopper is welded out of steel 2 millimeters thick, The cylindrical
gasification chamber is nonremovable and welded out of 8-millimeter-thick

sheet steel. Air is delivered through a distributing box with a reverse valve,
along four different pipes » to five tuyeres 13 millimeters in diameter,
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A removable insert (with an opening 140 millimeters in dieseter) 1s securely
fastened by four Pins, whose caps are welded to the exter-.or surface of the
gasification chamber. The insert of the chamber 1s cast ocut of chromium cast

iron, The generator is kindled through the reverse valve of the diatrd hating
box,

The cyclone dust extractor (Figure 4} consists of a steel welded housing
(di!meter, 162 millimetere). Inside the upper section of the housing is a
vorking chamber in the form of a spiral, set at an angle of 15 degrees. The
spiral is located around the exhaust pipe. The tangential intake pipe 1s also
inclined at an angle of 15 degrees snd is welded directly to the spiral of the
werking chamber, To the working chamber of the dust extractor a cone is
welded through which falling particles of dust drop into the dust collector.
The dust collector has hatches for cleaning purposes,

The welded gas cooler, located on the roof of the truck's cab, consists
of 11 consecutively connected pipes 63.5 millimeters in diameter. Hatches
with 11ds serve for cleaning the dust in the pipes.

The fine gas filter conslsts of a steel welded housing, with intake and
exhaust pipe- welded to it. A distridbuting box and two grates are located
within the housing. Gas passes through openings In the lower part where it
comes in contact with the surface of the water » 8nd, in this way, is pariially
freed from dust. Then the gas passes through two layers of woody filtering
material [Erevesnaya setka; apparently conifer needles. See Figure 2, caption

) 6J which rest on metal rings, and goes out through the outlets. :
; The filter has four hatches for loading and washing the metal rings and

woody filtering msterial. There is a special opening to 1imit the level of
the condensed water.

There is & kindling fan with an electric motor of 135 watts and 12 volts.
[Figures foliov.7
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Figure 1. Disgrams of Gasification Chambers of th
i e Following
Generators: a,b - NAMI-G78; ¢ - UralZIS-i¢: @ - ;
TeNIIME-20; £ - LTA ’ ' } 4 - froms e - \
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Figure 2, Diagram of the NAMI-GTBA Cas-: P -
Generating Unit: 1 - gas generator; 2 - - i I
dust extractor; 3 - g e = H ] - o252
cooler; 4 - Pine ] '
filter; 5 - kind- o H
ling fan; & - coni- [ o I
fer needles (khvoy- i ,
, nye igly); 7 - = |
B metel rings ) § .
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: ‘ Figure 4. Dust Extractor .

of the NAMI-GT8A,B,V Gas-
Generating Unit: 1 - hous-
ing; 2 - working chamber;
3 - gas outlet pipe; b -
gas lInlet pipe; 5 - cone
for directing particles

of Just ioto the dJust
collector; 6 - threaded
hatch

Figure 3. NAMI-G78A Gas Geperator: 1 -
housing; 2 - hopper; 3 - 1id; 4 - gasifi-
cation chamber; 5 - threaded hatches; 6 -
stationary grate; 7 - vibrating grate; 8 -
grate activating handle; 9 - air distribut-
ing box; 10 - reverse valve; 11 - tuyeres;
12 - removable insert of the gasification
chamber
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